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B. H. KpiiiOB. A. H. 0ypM«i hod u C. 4>. Mcrpoit 



■;(.7l ) 3a»wiT<jb 



Bcccoraiiufl if3yMHO-Hcc.ieao»BTCJbCKiifi iuictiitvt 

no KpCILIfHKIO CKB3/KMH H CvpOBbJM paeTBOpHM 



(54) yCTPORCTBO HJlfl yCTAHOBKM PACIl'tMPSIEMOro 
XBOCTOBMKA B CK8A/KMHI: 



H3o6pereHHe otmochtch k KperueHMio ckbb- 
>khh m npeaHdiHaneHO k HcnonbioAaiiHio npH 
mxxihuhm npoHHuaeMbix miacroB b nco6ca- 
^kchhwx ckbb/Khhbx m pexoHre oticajiHUx KO- 

.lOHH. 

H3BecrHo ycrpofiCTBO ana ycraHoaxM pac- 

uJMp»eMOrO XBOCTOfiMKB B CKfid^MH8. BK.UOVBIO* 

mee 3aKpenncHKy» eepxHcA Nacrwo Ha Tpy- 
6ax ;mh cn>CKa ycTpoficraa b cxaaMHNy no- 
-lyio tUTdMry c nopiuHex & nioKHeft hbctu h 
oxaaTbiBajouiHA nopmeHb iiH;wtfjip c pacinwpH 
TevicM. ycTaHOB-ieuHUH Ha una tire c ao3Mo*t- 
HocTb» nepcMeuieHMA 

B 3tom ycrpoficrae xboctobhk pasMemen 
Haa UHVIHHjpOM C paCUikpHT&ICM, hto b aBa 
pttHKUX CNTyaUHflX M04CCT OCJIO/KHHTb AHKBtf- 

juokio asapHfi H3-3a ocTaa-icHH* * cxaawHHe 
MaccMBKoro tiH^Hiupa, 

HaHOaxee &ik3Kh* k npejwarae*o*iy no 

TBXHKVeCKOft CVIUHOCTH H AOCTKra«MOMy DC- 

3y^bTary aBJiPeTca ycTpoftcTBo bah ycraHOBKH 
pacujHp»cMoro xaocTOBHxa a cxb3>khhc, bkw 
sanmee npHcoeawHewHuft k ko-iohhc Tpy6 uh- 
a-Hiip h paJMCUieHKbifi a cro ikliocth nopme«b 
co ojtoxom b aepxHeA sacTn h pacuiHpimyieM 
co urraHroA — a mukhch vacra |2J 
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HenocTaTKOM H3BCCTHoro ycTpoflcraa HB- 

.IflCTCM C.IOttHOCTb TCXK0.10THH 33Kpen.lCHHfl 

XBocTOBMxa. hto cb«3»ho c Heo6xoanMOCn>io 
co3jwhh* a Tpyrtax H3$bJTOHHoro aaajieHHH 
(120-150 Krc/CM 2 ) a-iR paciuHpeHH* xbocto- 
bhkb, mto noBbiioaeT onaCHOCTb pa6or h Tpe- 
6yer Hcnoib30BaH«c HaaeMHoro hctohhmkb aae- 
jichm« (ueM«HTHpc>BOMHoro arperaia m-ih 6ypo- 
ooro Ha coca). 

Uc-ib H3o6peTCHMfi — ynpomeHne rexHaio- 
run aaxpcri'ieHMM xaocTOBHKa. 

3ra ucjn, joci-nrae™* tvm, mto um^ihkap 
euno^H€H c Kanaka mm ajih coo6mewH« noA- 
nopuineBoft no-iocTH c 3arpy6Hb]M npocrpaH 
CTBOM, a noptueHb CHa6^cH # McxaBH3iio« iuifl 
4)hkcsuhh ero b uif.tHHjipe. BbinaiHeHHOM n bh- 
iie noiinpy?KHHeHHoro a oceaoM HanpaavreKHH 
uiToxa c paawa/ibKo fi0ABH>Knbj*n uiapaMM. 
pa3MetaeHHbi.MH a xoiibuesux npoTOMKax nopui- 

m H LIHJIHHzpa. 

Ha MepTe*o M3o6pa^eH o^uihm bhji ycTpofl- 
CTBa a pa3pt3t itcpen iiaMa.ioM 3axpen^eHHJi 
xaocTODMKa. 

yCTpoflCTBO BK.TIOMaeT IlHJJHMjp I C K3Ha* 

JiaMH 2 H o h impuietib 4 c nujnpy>KHHCHHHM 

I1JT0X0M 5. r«T8«IOH 6 H paCMMpMTCJCM 7. 
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^UjMJHHjp 1 B HH/KHCft WiKTII BhlllO.IHCM C KCIb- 
fjftOfl lipOTOHKOH 8 US BHVTpCHHCfl iioaepxNoc- 
^ FlOplU b /4 M MCCT pa.lN3.lbH0 nQJBHJKHbie 

^J>J^artp|4iiep tuapu 9. aaaHUOAeftcr. 
iU *£f^jb£e»bft nporo^KoA 8 mwiiiiup* 1 
(^^IdUnbiiHeNHhiM c KaibuVtbft Ka* 
]\6 m BbicrynoM II. Kbmju 3 BbinaiReH 
pnte.cfjjz 12,- a paciuiipiirc.ib 7 ci<a6*eH 

^\|f^y s uiUHrupo>4 I n pacuiHpHroicu 7 

^ JMClUfH T X80CT0BHK 14. HolHUHH 15 06O3Ha- 

:er i^ipacwBaeMWft a rpy6hi rpyj xtfl p*C(J>hk- 
- cauHM ropiuHfl 4 co uiTa*nrofl (i n paciuKpHTe* 
If^K* .r.'jjLm 06-ierMeHHH .ibhaciihr b nopuiHe 
f^iiJTOK 5 BwnaiKeH c KaHa.iaMti 16; 

SLin . r«p\tenoaUHH arroKa 5 h uopuiH* 4 

^^^^avCMVTpCMhl yCUOTHMTCIbHWC MeMCUTM 17. 

^^lui^nopuiHeBaii naiocTb fft uti.imupa I co- 
T V^SiiieHa c fpytfHbm. a nojnopuiHeaafl noaocrb 
o.'iJ9 sq>e3 Kaua.iu 3 m 2 - c jaTpyflHwM npo- 
crpaHcraoM. 

fi -VcrpoJircTBo paGoraer cie.iyiouiMW o6pa- 

; ; i;;':-'B nopiueHb 4 »4a».iHBaior uitok S h $hk- 
r CMpy*oT ero uiapaMM 9 a um/KH^m no,io*eMHK. 

- *Vn<X?.K- >TMfO riOp ICC Mb 4 »<TAM«K)r 5 UftUlUUip 

^5^1; -lo cGBMeineunn uiapoa 9 c Kcuuieaoi Kauai- 
I ..3.SW3<m« jwupweHHK noinpyacfJcesmwA 

•UITOK "S CBOHM BblCTYHOM I I Bbl J 12B.1HB&tT Uia- 
9 B KOtlbtiOBVM KJHJBKV 8 H WM CBHMM 

nopuJt'Hb 4 it'MW«pycrc« othocht^ivho uh.im ha - 
pa 1 dp* j::>vK«f ycTponcTBa 8 cKBaacRHV Tpy- 
6bt HC jaUO,;y«!«>T A«,lKOCTbK> H.1H ate ianav 

Hfljf): Ma\T;!WHw. B. poiv.ibTare vroro jaaiewne 

B lUUncp^MfBOtf UO.KKTU 19 pJCTrT II pa BKO 

nupoCTdTKttfevney j;ib.ichhk> *arpv6Koro 
cmiO* AMaSOCTH. Ilpu aoctmjmnikh riyOHMbl 
.VCTBHOBkM VH'KTOHMka B TpvOu COpaCblPBIOT 

rp>3 15, K«»T-?tiH &.iii».ii?H;ii T urn* 5 b nop- 
Ui-eHu 4 Hp;-. fTov Ko.muf »aw KdHa»*a IG 
luroKi t<;HMt*:..a*?«:fl <J)^KcaTopa«n 9. ata** 
KUBdevMv^ :.v,:mhj«Vim 1 a nopmCHb 4. nocie 
M<rro nopiiieHu 4 :;<o .vficTBite* paanoCTH oaa- 
xrnHH b RfcnopuifvaiiA Ha.inopujHCBoft \6 
noiocr** uM.mH^pa I .inMttt-Tcsi RBepx c npo- 

7*rMflaHMfM pavIUIipHUMW 7 4«fp€r9 XROCTOBRK 

14. Nopuc-HL 4 ct, !:jr::HMiA H m pac^HpHa* 
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^iom 7 jBM/K yTCfl ao Tex nop. nora Knanan 13 
«e cfljieT b c*mo 12 Kanaka 3. 9thm flocTKra-* 
ctcr HaACMhoe v pa3o6meHMr Tpy6Hord f 3a- 
Tpy6noro npocrpaMCTBa jia CAywdA hoB^eiKac 

HMR ytUlOTHHT^I^lJX ^tMCHTOB; 1 7^kfly?^i; : ' • 
#IIIHapOM 1 K DOpillHtti f 4 II MC)^Vb^lUHe5?4^ ' ] 
it iutokom 5. Ha 3tom saKaHtiHBaercn paciihi- : 
pcuMC xBocTOBHKa 14 c ynopOM cro B OHJ1HB4P 
I m ycrpo Actbo • n oah mm a iot Ha 'cHBaHtiiHbf^c : ( 
npoTRruaaKHCM pacuiMptrrejifi %'&p&!6crdi~:\ 

UiVJOCR MaCTb XBOCTOBHKa 14/^ ' 

npexno^HHoe ycrpofiCTBO Ana ycTaHOBKH 
paciaiipReHbix xboctobiixo& b cKBa)KHicax no> 
boliht c«iei ynpouieHHH rexKonorMH nyTcn 
KCIC1KWCHKII HCn0Ab3OBdHH)l Hfl3CMHUX HCTOH- * 
hhkob aaaneMHR. HanpMMep ueMeHTHpoBomibix v 
arperarua, h qobuiuchhh ypoaua TexHHKM Oe- 
3onacH0CTM pa6or Ha yctbe noaucirrb 3^K}>eK- 

THBHOCTb HSOaHUHH CKB33KHH, 



0 op My Aa uioOpereHux 

1. yCTpoACTBO JU\H yCTBHOBKH paCUIMpHBMO- 
rO XBOCTOBHka B CKB3*HliC BKAK>H*K)Ul& nPH- 

coeaMKcfiHua k KoaoHKe Tpyfi muaiup u pa> 
MemeHHufi a ero oojiocth nopmenb cp uttoxom 
» Mpxifcfi MaciH h pacuutpttTejicii vco pnaH- 
rofi — b RMKHeft MacTN. oTAUHa$ou{tecn Ten. 
<m>. c ue^bw ynpoiiieRHH TexnciorwH aaKpeft- 

.1CMHH KBOCTOBMKa. HK^lPfH.iP BbinO.lHCH C KB' 

Ha.tdMii o.iR coo6uieHM* no.t<topiuHURoA IJOJOC- 
th c »3TpyftHUM npocrpancTBOv. a nopiueHb 
CMaOifccii vcxaftiovo* xi« (^hkcbhuh no B iih 

JIKHapc. 

2. ycrpoMCTBo no n J, utAumiiomtcca tcm. 
mto MCxaRHiM 4>Hwrai^ »• nopwHR BUftaiH^H B 
bh Jit nojiipy)KHK«HHoro h oceaoH HanpaaJtHMH 
urroKa c pa.iMa.ibi(o iiihiBHMUtAHH uiapattM, 
p:i iMCnit »u(^x^ b KouibueBUx nporosKax nopui- 

IfN M IIM.1I<JUpa. 

rklOSMMKM Mtil|M/p^ailMR. 
lipHilRTbie BO BHttMaHMe llpM. »KCfiepTH3« 

: llareRT CUIA X* 3179168. kji, 166-14. 
0fiv6.iMK. 1965. 

'2. «Oil Week*, i 17. .\V II. c 23-32 
(npoTi>THiii 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 
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A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder I and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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